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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to claims 1- 7, 9-1 1, 19-21 have been considered but 
are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 1, 4-7, 10-11, 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Martin et al. (U.S. Patent No. 2002/0047188) figures 3-4 in view of Martin et al. (U.S. Patent 
No. 2002/0047188) figures 6-7. 

Referring to figures 3-4, teaches process of fabricating a microstructure having a vacuum 
cavity, comprising the following steps: 
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a) producing, in the thickness of a first silicon wafer (10, called boron doped wafer, 
paragraph# 30), a porous silicon region intended to format least a part of one wall of the cavity 
and capable of absorbing residual gases in the cavity (see paragraph# 31); 

b) joining the first silicon wafer (10) to a second wafer (50, called silicon cap), so as to 
produce the cavity (see figure 2, 4). 

Regarding to claim 4, wherein prior to step b), the process includes a step of carrying out 
a physico-chemical preparation of the surfaces of the wafers used in step b) (see paragraph# 30). 

Regarding to claim 5, wherein prior to step b), the process includes a step of outgasing 
the wafers used in step b) (see paragraph# 31). 

Regarding to claim 6, wherein the joining operation of step b) is carried out under 
vacuum (see paragraph^ 38). 

Regarding to claim 7, wherein the joining operation is carried out by bonding at ambient 
Temperature (see paragraph^ 34). 

Regarding to claim 10, wherein the second wafer and/or the intermediate wafer are 
made of silicon or glass (see paragraph^ 28). 

Regarding to claim 11, wherein the process is applied collectively to several 
Microstructures (called micromachined devices, see paragraph# 5). 

Regarding to claim 19, wherein the joining is carried out by brazing (see paragraph# 34, 
it is noted that annealing process would carried out by brazing). 



Application/Control Number: 10/510,385 Page 4 

Art Unit: 2813 

However, the first embodiment does not clearly teach the bonding process at a specific 
temperature. 

Martin et al. teaches in figure 6-7, bonding the wafer to the silicon cap layer by using a 
temperature of at least about 385°C (see paragraph# 34). 

It would have been obvious to a person of ordinary skill in the requisite art at the time of 
the invention was made to optimize the temperature range, since it has been held that where the 
general conditions of a claim are disclosed in the prior art (i.e. -annealing between 400 and 1000 
degrees Celsius), discovering the optimum or workable ranges involves only routine skill in the 
art. In re Aller, 105 USPQ 233 (CCPA 1955). 

The specification contains no disclosure of either the critical nature of the claimed 
arrangement (i.e.- annealing between 400 and 1000 degrees Celsius) or any unexpected results 
arising therefrom. Where patentability is said to be based upon particular chosen limitations or 
upon another variable recited in a claim, the applicant must show that the chosen limitations are 
critical. In re Woodruff, 919 F.2d 1575, 1578 (FED. Cir. 1990). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would form bond the wafers together by using anneal process 
in process Martin et al. because the process is known in the semiconductor art to bond the wafers 
together. 

Claims 2, 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Martin et al. 
(U.S. Patent No. 2002/0047188) figures 3-4 in view of Martin et al. (U.S. Patent No. 
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2002/0047188) figures 6-7 as applied to claims 1, 4-7, 10-11,19 above in view of Najafi et al. 
(U.S. Patent No. 6,499,354). 

Martin et al. teaches a method of forming a porous silicon layer (getter) on the silicon 
wafer. However, the reference does not teach impregnate the layer with titanium material. 

Najafi et al. teaches a method of impregnate the region (called getter, 2) with another 
material (titanium, see col. 4, lines 35-44). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made to impregnate the region (called getter, 2) with another 
material (titanium) in process of Martin ct al. as taught by Najafi ct al. because the process is 
known in the semiconductor art to eliminate gases created during attachment inside 
micromachine vacuum cavities. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Martin et al. (U.S. 
Patent No. 2002/0047188) figures 3-4 in view of Martin et al. (U.S. Patent No. 2002/0047188) 
figures 6-7 as applied to claims 1, 4-7, 10-11, 19 above in view of Wood (U.S. Patent No. 
5,861,545). 

Martin et al. teaches a method of joining two wafers together. However, the reference 
does not teach the cavity has a predetermined height, the joining operation of step b) is carried 
out by means of an intermediate wafer whose thickness contributes to the height of the cavity. 

Wood teaches in figure 3, forming a first wafer (83), second wafer (87), and the 
intermediate wafer (called spacer, 86). 
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Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would form an intermediate wafer between the upper and the 
lower wafer in process of Martin et al. as taught by Wood because intermediate wafer would 
help to join the upper wafer to the lower wafer and as well as to define the thickness of the cavity 
between the wafer. 

Claims 20-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Martin et al. 
(U.S. Patent No. 2002/0047188) figures 3-4 in view of Martin et al. (U.S. Patent No. 
2002/0047188) figures 6-7 as applied to claims 1,4-7, 10-11,19 above in view of Benzel et al. 
(U.S. Patent No. 7,037,438). 

Martin et al. teaches a method of forming a porous silicon region and annealing the 
porous silicon region. 

However, the reference does not teach annealing step, the porous silicon region is 
activated allowing a surface of the porous silicon layer to be cleaned by desorption of H 
molecules present after production of the porous silicon region. 

Benzel et al. teaches annealing step, the porous silicon region is activated allowing a 
surface of the porous silicon layer to be cleaned by desorption of H molecules present after 
production of the porous silicon region(see claim 21). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would anneal to clean the porous silicon layer by desorption 
of H molecules in process of Martin et al. as taught by Benzel et al. because desorption hydrogen 
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molecules from the porous layer is known in the art to form a layer free of hydrogen as well as 
other species from the porous surface. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Nguyen whose telephone number is (571) 272-1695, or by 
Email via address Thanh.Nguy en (a uspto.gov. The examiner can normally be reached on 
Monday-Thursday from 6:00AM to 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached on (571) 272-1702. The fax phone number for 
this Group is (571)273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pairdirect.uspto.gov. Should you have questions on access to thy Private PAIR 

system, contact the Electronic Business center (EBC) at 866-217-9197 (toll-free). 

/Thanh T. Nguyen/ 

Primary Examiner, Art Unit 2813 



